Context: It is argued in self-determination theory that the motivation underlying behavior has implications for health and well-being independent of the behavior itself. Objective: To examine associations between athlete motivations for returning to sport after injury and perceived psychological return-to-sport outcomes. Design: A correlational survey design was employed to obtain data in Canada, Australia, and England. Participants: Elite and subelite athletes (N = 180) with injuries requiring a minimum 2-month absence from sport participation. Main Outcome Measures: Participants completed an inventory measuring perceptions of motivation to return to sport from a serious injury and psychological return-to-sport outcomes. Results: Correlational analyses revealed that intrinsic motivations for returning to competition were associated with a positive renewed perspective on sport participation. Conversely, extrinsic motivations for returning to sport were associated with increased worry and concern. Conclusions: The motivation underlying return to sport might play an important role in return-to-sport perceptions among elite and subelite athletes. Key Words: athletic injury, self-determination theory Podlog L, Eklund RC. Return to sport after serious injury: a retrospective examination of motivation and psychological outcomes. J Sport Rehabil. 2005;14:20-34.
Hardy 10 argued that the stress associated with injury might be related to 2 factors: the stress of being unable to perform and the stress associated with "coming back" from injury. He suggested that the stress associated with coming back from injury was most likely the result of a fear of reinjury but could find no empirical studies addressing that possibility. A number of studies have suggested that the stress associated with coming back from an injury might indeed be related to the fear of reinjury. Investigations by Gould et al 2 and Bianco et al 1 with members of the US and Canadian national ski teams, respectively, revealed that athletes identified fear, specifically fear of reinjury, as one of their most salient sources of stress on return to sport. Athletes also reported experiencing difficulties once they had returned to competition after injury recovery. As examples, Gould et al 2 found that injured athletes identified social comparison as a source of stress on returning to competitive skiing. One returning athlete indicated that it was hard to "lose to people I used to beat," and another stated frustration over "being beat by people I used to beat." 2(p368) Interviewees in the Bianco et al 1 study reported that the combination of high performance expectations and disappointing results caused them to experience a drop in confidence. It was noted that, for some participants, these difficulties persisted up to 3 years after return to sport. A number of these informants also reported making health-compromising decisions in regard to their choice to return to full activity. For example, the possibility of losing a spot on the team or of missing an important upcoming competition appeared to heavily influence some athletes to return to full activity before they were mentally or physically ready to do so.
Johnston and Carroll's 11 qualitative investigation with competitive and recreational athletes (N = 16) revealed a number of psychological difficulties on athletes' initial resumption of sport participation. In particular, several athletes believed their confidence was lower than it had been before their injury. A fear of reinjury or injury to another body part was also salient to these athletes. According to Johnston and Carroll, 11 fear of injury manifested itself in several ways: being hesitant, holding back, not giving 100% effort and exertion, being cautious of injury-provoking situations (especially situations similar to the context of their injury occurrence), and heavily taping the injured body part. For those with a history of injury to a particular body part, the fear of reinjury was heightened because of an awareness of this weakness.
Actually testing the injured body part through sport involvement was the only activity athletes reported as alleviating their fear of reinjury. 11 For athletes in contact sports (eg, rugby), these fears were allayed by making testing tackles. Some athletes performed well during their initial return to sport and were able to avoid further injury. These individuals reported that, given time, their confidence returned and their fear of reinjury diminished. Some participants, however, did not immediately perform well. A negative performance on initial return was associated with depression and decreased confidence that negatively affected sport performance.
The onset of reinjury fears, negative social comparisons, and decreased confidence during the return-to-sport transition might be associated with a number of psychosocial factors. One important factor related to such difficulties might be the cultural or subcultural context in which athletes compete. 5 Athletes might internalize or endorse sporting norms and values that influence both their psychological response to injury and their return to sport after injury. 12 Because athletes are socialized in a culture that values achievement of the sport dream, consideration of the "sport ethic" 13 as a factor affecting psychological response to injury and return-to-sport outcomes is important.
An overconformity to the sport ethic, along with a strong identification to the athlete role, might be problematic. [13] [14] [15] [16] The sport ethic emphasizes sacrificing for the game, demonstrating character, seeking distinction, and challenging limits by playing with pain and injury. As Nixon 14 and Curry 16 argue, many athletes internalize cultural beliefs that link pain tolerance with character and rationalize pain and injury as a routine and uneventful part of the game. Internalizing this ethic only serves to "normalize" injury and pain and to reinforce the belief that one must not allow pain or injury to stand in the way of accomplishing athletic goals. 16 Ultimately, this mentality can lead players to return to sport from injury even when it is contrary to their physical (and possibly their psychological) well-being and long-term health.
Research examining the sport ethic and injury indicates that athletes returning to sport after a serious injury might not be returning strictly for the love of the game. 1, 2 There might be a range of external motivations underlining an athlete's desire to return to sport after a serious injury. For example, athletes might return to sport because they feel pressured by their coach to do so or because they will feel guilty for letting others down if they do not return. The various types of motivation driving an athlete's return to sport might in turn have important ramifications regarding the psychological outcome of that return.
The notion that the type of motivation energizing human behavior and action can affect cognitive, emotional, and behavioral outcomes and experiences is a central tenet of self-determination theory (SDT). SDT has been demonstrated to be useful in explaining the effects of human motivation on health, well-being, and performance. Ryan and Deci 17 identified a number of distinct types of motivation, each of which is proposed to have identifiable consequences for well-being, learning, performance, and personal experience. Individuals have 3 basic needs: autonomy, competence, and relatedness. Autonomy is characterized by an internal locus of control and the perception that behaviors are self-authored or personally endorsed. Competence is characterized by a sense of proficiency or effectiveness in the things one engages in. The construct of relatedness refers to a sense of connectedness or belonging in the social world. Satisfaction of these needs yields enhanced social functioning and increased intrinsic motivation and personal well-being. When an environment fails to meet these 3 basic needs, individuals might display nonoptimal functioning (eg, apathy, lethargy, alienation).
Ryan and Deci 17 proposed that the extent to which these needs are met provides a description of an individual's motivational state. This motivational state ranges along a continuum from amotivated to intrinsically motivated. Whereas amotivated individuals lack all intention to act or act without intent (ie, they "go through the motions"), intrinsically motivated individuals perform an activity for enjoyment and satisfaction. 17 Extrinsically motivated behaviors cover the continuum between amotivation and intrinsic motivation. These include external regulation, introjected regulation, and identified regulation. Athletes who return because the coach threatens to replace them if they do not are externally regulated. Those who return for the notoriety and attention associated with their sport participation are regulated by introjected motivations. Finally, athletes who return because they desperately want to make a selection criterion or to win a big match or competition are regulated by identified motivations. The more that individuals internalize and integrate an extrinsic value or regulation into their psyches, the more it emanates from their sense of self (ie, more toward the intrinsic end of the continuum). 17 Research guided by SDT has revealed that different types of motivation are associated with increasingly positive consequences as one moves toward the intrinsic end of the continuum. [18] [19] [20] [21] [22] [23] Individuals whose motivation is intrinsic (ie, self-authored) have more interest, excitement, and confidence than those who are externally controlled for an action or coerced. 17 Numerous studies in the sport domain indicate that more autonomous forms of motivation (ie, intrinsic motivation and identification) are associated with positive consequences including improved mental health, 18 positive emotions, 19 and greater persistence. 20 Given research indicating that motivation has consequences for human behavior, performance, and well-being, it seems reasonable to expect that the kinds of motivation (ie, more intrinsic vs more extrinsic) that athletes have for returning to sport might affect their psychological outcomes of returning. In previous research (unpublished data, 2004), we sought to examine this premise. In this investigation, hypothetical situations were constructed to experimentally test whether different motivations for returning to competition were associated with different cognitive appraisals and emotional responses for professional athletes competing in the Australian Football League. Results revealed that athletes more extrinsically motivated to return to competition (eg, complying with the coaches' demands to return or face the threat of replacement) produced less positive appraisals and more negative emotional responses than did athletes who were more intrinsically motivated to return. For example, athletes returning under the extrinsic condition indicated that making a return was more threatening, unfair, and ego damaging than did those returning under the intrinsic condition. Results from this study provided initial support for the notion that motivation to return to sport from injury might be associated with different cognitive appraisals of the return and corresponding emotional responses.
Based on theory and research, the present investigation sought to retrospectively examine the relationship between athletes' motivation to return to sport from injury and their perceived psychological outcomes of returning. The purpose of this study was twofold. The first purpose was to describe elite and subelite athletes' recall of their motivation to return to sport after a past severe injury (ie, a 2-month absence from sport-related training and competition). It was predicted that extrinsic types of motivation to return from injury would be most salient to athletes in their return to competition. 5, 13, 14 The second purpose was to examine associations between motivational types and psychological return-to-sport outcomes. It was hypothesized that motivation to return based on more internalized reasons would be associated with more "positive" psychological return outcomes. [18] [19] [20] [21] [22] [23] In order to achieve these purposes, elite and subelite athletes responded to 2 questionnaires measuring motivation to return to sport and psychological return-to-sport outcomes.
Method Participants
A total of 180 male (n = 117) and female (n = 63) athletes competing at international (n = 80), national (n = 43), Canadian Interuniversity Sport (CIS; n = 23), state/provincial (n = 20), and professional (n = 14) levels participated in this study. Participants ranged from 18 to 44 years of age (mean = 25 years, SD = 5.2). On average, participants had returned from their injury 2 years and 9 months before their study participation (range 6 months to 14 years). Athletes from Canada, Australia, and England were recruited to obtain a wide range of both winter-and summer-sport athletes. In line with previous research examining psychological phenomena associated with sport injury, this study used a time-loss criterion of a minimum 2 months for determining injury severity. 5, 24 Athletes were recruited with the assistance of coaches, sport psychologists, athletic trainers, physiotherapists, and strength-and-conditioning experts from a number of venues such as the National Training Center in Calgary, Alberta, and the Western Australian Institute of Sport (WAIS) in Perth.
Instruments
Adapted Sport Motivation Scale. Partcipants completed an adapted version of the Sport Motivation Scale (SMS). 25 The SMS is a 28-item inventory designed to evaluate motivation for sport participation. The scale has demonstrated adequate test-retest reliability (coefficients ranging from .58 to .84) and internal consistency (coefficients ranging from .63 to .85). 25 It has also demonstrated adequate construct validity, with correlations among the 7 subscales generally displaying the presence of the self-determination continuum postulated by Ryan and Deci. 17 In order to ascertain athlete motivations for returning to sport after an injury (as opposed to their current motivations for practicing their sport), 3 modifications were made to the original SMS. The first was to the questionnaire stem statement. The question "Why do you practice your sport?" from the original scale was changed to "I returned to sport following injury." Athletes responded to a 7-point Likert scale with anchors of 1 (does not correspond at all), 4 (corresponds moderately), and 7 (corresponds exactly).
Second, 2 subscales were removed to reduce subject burden. Amotivation, a state of nonaction (or completely unmotivated action), was not included because the purpose of the questionnaire was to ascertain why athletes returned to sport after a serious injury. Furthermore, 2 of the 3 types of intrinsic motivation were deemed most relevant: intrinsic motivation (IM) toward accomplishment and IM to experience stimulation. Therefore, intrinsic motivation to know, which involves "performing an activity for the pleasure and satisfaction that one experiences while learning, exploring or trying to understand something new," 25(pp36-37) was deemed least relevant and was therefore excluded. Thus, the adapted version retained 5 of the original 7 subscales. These included IM stimulation, IM accomplishment, identified regulation, introjected regulation, and external regulation.
Finally, 2 items of the SMS scale were modified to make them more appropriate for the purposes of the current investigation. The original item "Because in my opinion, it is one of the best ways to meet people" was changed to "Because I missed bonding with fellow teammates and/or other athletes competing in my sport." In addition, the original SMS item "Because it is one of the best ways to maintain good relationships with my friends" was reworded to "Because I wanted to maintain good relationships with my friends, teammates, and/or the coach." Adequate subscale internal consistency was observed in this investigation, with SMS IM-stimulation α = .72, SMS IM-accomplishment α = .77, SMS identified regulation α = .70, SMS introjected regulation α = .73, and SMS external regulation α = .75.
Return to Sport After Serious Injury Questionnaire. The Return to Sport After Serious Injury Questionnaire (RSSIQ) was developed specifically for this investigation to assess injured athletes' perceived psychological outcomes of returning to sport. The 21 items were derived from an examination of the psychosocial sport-injury literature, 1,2 as well as from the first author's personal experience as a college athlete who had experienced numerous surgical procedures and lay-offs resulting from injury. These items assessed cognitive, affective, and behavioral aspects of the athletes' postinjury return outcomes. The stem statement "Within my first season since returning to sport from injury" prefaced each item on the RSSIQ.
Responses were recorded on a 7-point Likert scale with anchor statements 1 (does not correspond at all) to 7 (corresponds exactly).
Procedures
After approval of the study from the institutional human-research ethics committee, inventory items were pilot tested with 8 postgraduate humanmovement and exercise-science students. After pilot testing, amendments to the questionnaire were made to increase clarity.
In May, June, and July of 2003, athletes from professional, national, and intercollegiate teams in Canada, Australia, and England were contacted regarding the purposes of the study and were invited to participate. All athletes were provided with information sheets regarding the purposes of the study, and their informed consent was obtained. In most instances, data were collected in team meetings, practices, and weight-training sessions organized by the head coach or strength-and-conditioning coaches. In other instances, athletes completed the questionnaire after receiving an e-mail announcement sent from the coordinator of the Canadian Sport Center in Calgary, Alberta. The purpose of such e-mails was to inform Canadian national-team athletes about the nature and aims of the research in order to attract as many willing participants as possible. Finally, several participants agreed to hand out questionnaires to teammates and training partners.
Analyses
Data analyses occurred in 3 stages. The first analyses were designed to reduce the 21 RSSIQ items to relatively few interpretable factors. Because the RSSIQ was an exploratory instrument, preliminary statistical evaluation of the suitability of the RSSIQ item-correlation matrix for factor-analytic procedures was conducted. 26 Subsequently, a series of principal-axis factor analyses followed by direct oblim rotation solutions was conducted to reduce RSSIQ data. The oblique rotation was suitable because it was anticipated that factors underlying return-to-sport outcomes would be correlated.
The second stage of analysis involved descriptive and bivariate correlational examination of study variables. In these analyses, an item average score for each factor for each participant was created. The item average scores from the factor analysis were then correlated with the motivationsubscale scores, providing an indication of the strength and direction of the relationship between return outcomes and various motivational types.
Finally, multiple-regression analyses were employed to evaluate the unique contributions of each motivational type to predicting perceived return-to-sport outcomes.
Results

RSSIQ Factor Analysis
In order to ensure the suitability of RSSIQ for factor analysis, several preliminary tests recommended by Tabachnick and Fidell 27 were conducted. These included examination of Bartlett's test of sphericity, the Kaiser-Meyer-Olkin measure of sampling adequacy, and an anti-image covariance matrix approximating a diagonal matrix (eg, off-diagonal elements <.1). Results indicated that the RSSIQ was suitable for factor analyses, with item interdependence suggested by Bartlett's test of sphericity, χ 2 = 1656.013, P < .00001; a Kaiser-Meyer-Olkin sampling-adequacy statistic of .86; and an anti-image covariance matrix approximating the desired diagonal matrix (22 elements among the 210 off-diagonal elements were marginally greater than .09).
Principal-axis factor analyses with direct oblim rotation were conducted to reduce RSSIQ item responses into a smaller number of interpretable factors for subsequent analyses. The first analysis revealed 5 factors with eigenvalues exceeding 1.0 after the direct oblim rotation. After examination of the Kaiser criterion (eigenvalues >1), a Cattell scree test, rotated factor interpretability, and indications of rotated factor viability (ie, number of items) and independence (ie, extent of item cross-loadings), it was decided that a 2-factor solution was most appropriate. A series of principal-axis analyses with direct oblim rotations was subsequently conducted to determine the items to be used for a 2-factor solution. An item was retained on the final version of the scale if it had a pattern-matrix loading greater than .45 on a given factor and lower than .35 on the other factors. 27 A total of 15 items were retained in the final solution. Examination of the pattern matrix presented in Table 1 reveals an interpretable solution featuring items with strong and unique loadings for the 2 factors. This solution accounted for approximately 56% of the variability among these RSSIQ items. The factors emerging from these analyses were interpreted as representing return concerns after a return to sport (RSSIQ-RC) and a renewed perspective on sport (RSSIQ-RP). Finally, alpha coefficients and item-total correlations revealed desirable internal-consistency attributes for the 2 factors (see also Table 1 ).
Descriptive Statistics and Bivariate Correlations
Descriptive statistics and correlations for all study variables are presented in Table 2 . Mean scores for return-to-sport motivation types indicate that athletes scored higher on the 2 types of intrinsic motivation (ie, IMstimulation and IM-accomplishment) to return to sport after injury than on identified, introjected, or external regulations. Furthermore, the mean scores for the 2 types of intrinsic motivation were well above the midpoint on the 7-point Likert scale. Mean scores for the RSSIQ factors indicate that participants experienced higher levels of RSSIQ-RP (ie, a "positive" psychological return outcome) after their return than they did RSSIQ-RC (ie, a "negative" psychological return outcome). Mean scores on RSSIQ-RP were above the midpoint of the 7-point Likert scale, whereas mean scores for RSSIQ-RC were slightly below the midpoint of the scale. As indicated in Table 2 , small to moderate but significant (P < .01) positive correlations appeared between RSSIQ-RP and the 2 types of IM (ie, IM-stimulation and IM-accomplishment). Although these correlations are relatively low, they support the hypothesis that intrinsic motivations to return from injury would be positively associated with positive returnto-sport outcomes. Also noteworthy is the positive correlation (P < .05) between externally regulated motivation to return to sport and RSSIQ-RC. This correlation also supports the prediction that externally regulated motivations to return from injury would be positively associated with negative psychological return outcomes. Finally, although not significant, it is interesting to note the negative correlation between RSSIQ-RC and RSSIQ-RP (r = -.115). This suggests that the 2 factors are tapping different psychological outcomes associated with a return to sport after injury (ie, negative and positive psychological outcomes). 
Multiple-Regression Analysis
Two standard-regression analyses with the RSSIQ factors as the dependent variables and motivational types as independent variables were conducted. The results of these analyses are presented in Table 3 . The table indicates that external regulation contributed significantly to prediction of RSSIQ-RC, β = 0.258, P = .013. Altogether, 6% (3% adjusted) of the variability in RSSIQ-RC was predicted by knowing scores on external regulation. The results for the regression analysis for RSSIQ-RP reveal that IM-accomplishment was a reliable predictor of RSSIQ-RP, β = 0.365, P = .001. Altogether, 12% (9% adjusted) of the variability in RSSIQ-RP was predicted by knowing scores on IM-accomplishment.
Comments
The purpose of this study was to investigate the relationship between motivation to return to sport from serious injury and psychological return-to-sport outcomes. Results from this study are consistent with SDT findings indicating a positive association between intrinsic motivation and beneficial psychological consequences. 18, 19, 21, 22 In support of this, positive relationships between the 2 types of intrinsic motivation (ie, IM-stimulation and IM-accomplishment) and a renewed perspective on sport were observed. Findings from this investigation also support the association between extrinsic motivation and negative psychological consequences. 23 More specifically, the least autonomous form of extrinsic motivation (ie, external regulation) was positively associated with negative psychological return outcomes such as reduced confidence, increased performance anxiety, and heightened fears of reinjury. These findings lend further support to our initial findings (unpublished data, 2004) indicating that the motivation to return to sport might have important implications for athletes' psychological outcomes during their initial comeback season.
From an SDT perspective, the beneficial psychological effects of intrinsic motivation for athletes returning from injury might be explained by the fact that intrinsic forms of motivation are viewed as expressive of desires consistent with actualizing and growth tendencies natural to humans. 17, 23 Gaining a renewed perspective on the significance of sport in one's life is compatible with the intrinsic tendency toward self-actualization and personal growth. Conversely, a focus on extrinsic goals such as external praise, recognition, and rewards as a way to maintain a sense of worth or to gain approval might lead to the experience of return concerns after a return from injury should the athlete fail to receive such recognition or praise. Athletes driven to return from injury primarily for extrinsic motivations might experience frustrations and potential difficulties if they do not receive the type of feedback or outcomes they are seeking. This contention, however, requires investigation in future research.
As suggested in the introduction, previous research 1, 2, [5] [6] [7] [8] [13] [14] [15] [16] suggests that a variety of extrinsic motivations might be salient among athletes returning to sport after injury. For example, athletes might be motivated to return to sport because they feel pressure to return for an important competition. 1, 2, 5 They might also be motivated to return to sport because they feel the need to conform to the sport ethic [13] [14] [15] [16] or because they want to avoid feelings of guilt associated with letting down their coach or teammates. 7, 8 In contrast with these findings, however, results from this investigation did not support the hypothesis that more extrinsic types of motivation to return from injury would be most salient to athletes in their return to competition (ie, hypothesis 2). Rather, participants in this study indicated that intrinsic motivations were most salient to their return to sport. Extrinsic motivations to return also appeared meaningful for athletes but were not seen as being as important as intrinsic motivations.
Although this finding is interesting, the reasons behind it remain unclear. There are a number of possible explanations. It might be related to particular characteristics of the study sample. Most participants in this investigation were not high-profile athletes as in the Bianco  5 or Gould et al   2 investigation, nor did they typically receive significant monetary compensation for their sport participation. Thus, intrinsic motivations might have been more important in motivating participants to return from injury. This finding might also be related to more general motivational issues regarding a return from injury. It might be the case that elite and subelite athletes require a high level of intrinsic motivation in order to overcome the potential difficulties associated with making a return to sport from injury. In other words, motivational factors might play an important role in distinguishing between those who make a return and those who, despite being physically capable, decide not to return. This possibility, however, remains a matter for consideration in future research. Finally, the finding that athletes in this investigation reported higher levels of a renewed perspective than return concerns is of some interest. Previous research has indicated that in addition to experiencing difficulties as a result of their injury, athletes might also experience gains and positive benefits. [28] [29] [30] Findings from this investigation are somewhat unusual in that they indicate a greater tendency among athletes to experience positive psychological benefits after their injury (ie, RSSIQ-RP) than negative psychological outcomes (ie, RSSIQ-RC). Certainly, some athletes reported experiencing difficulties on their return. On the whole, however, participants reported experiencing more of a positive result than a negative one. This might result from the fact that a nonrandom sample was used in this investigation. Only athletes who had actually made a return from injury provided data for this report. Athletes who contemplated a return but did not return and those who quit after their return as a result of their difficulties were not included in the sample. Consequently, results are likely to have been biased toward individuals who experienced a "successful" or positive return-from-injury outcome. Higher scores on a renewed perspective (ie, RSSIQ-RP) than on return concerns (ie, RSSIQ-RC) might also have been in evidence in this investigation as a result of athletes' desire to frame their past experiences in a positive light. That is, retrospective recall biases might have affected athletes' perceptions of their return, especially given that all athletes had a "successful" return from injury. Because participants were recalling a return to sport from as long as 14 years prior, events might have been viewed "through rose-colored glasses."
A number of avenues for future research arise from the present investigation. First, given the aforementioned issues associated with retrospective recall bias, future research could examine the association between motivations to return and psychological return outcomes using longitudinal designs. Second, although motivations to return from an athletic injury might affect psychological return-to-sport outcomes, the causal implications of this argument were not investigated in this correlational study. Thus, experimental research designs might be useful in future explorations examining the consequences of motivations to return to sport after injury.
Finally, the RSSIQ measure employed in the current investigation measured perceived psychological outcomes associated with returning to sport after a serious injury. These outcomes could potentially be very different from actual health, well-being, or behavioral return outcomes. For example, an athlete might feel frustrated that his or her skills and abilities have diminished after a return from injury yet still be performing well according to various indicators of return-to-sport outcomes (eg, the achievement of personal bests, fitness measures, coach evaluations). Future research could examine the association between motivations to return from injury and subjective and objective indicators of return-to-sport outcomes.
In summary, the purpose of this study was to explore the relationship between motivation to return to sport after a serious injury and psychological return-to-sport outcomes. Results of this investigation provide support for the contention that intrinsic motivations to return would be associated with a "positive" psychological outcome (ie, RSSIQ-RP). In contrast, externally regulated motivation was positively associated with a "negative" psychological outcome (ie, RSSIQ-RP). Given that our findings appear to shed new light on the factors influencing return-from-injury outcomes, we recommend further investigations using the self-determination perspective on sport injury.
